
A Fresh SPURS 

Friday Discussion 



Science Questions 
How does a fresh water source differ from a salt 

source?  (buoyancy à mixing….) 
 
Fresh water capping issues: 
Shallow rain events (meters / days) 
1.  Seasonal Barrier Layers (10s of meters / 

months) 
2.  Permanent Barrier Layers  

1.  Rain formed (ITCZ.. 
2.  River formed (Amazon, BoB) 



Fresh water capping (cont) 

•  Vertical structure 
1.  Wind mixing 
2.  Thermal inversion 
3.  Double-diffusion 
4.  Internal waves 
5.  Solar absorption profile (river water vs ocean) 
6.  SST response to fluxes 
7.  Feed back on climate (Hurricanes (Mc Phaden et 

al 2012), monsoons, ENSO….) 



Lukas and Lindstrom, 1991 



Price, 1979.  Observations of a 
rain-formed mixed layer 







Fresh water capping (cont) 

•  Horizontal structure 
1.  Fronts 
2.  Currents 
3.  Eddies and instabilities 
4.  Submesoscale instabilities 
5.  Patchiness of rain 
6.  Barotropic/baroclinic responses to rain events 
7.  Mean barotropic/baroclinic responses to net FW flux 
8.  Internal waves 



Seawifs 
imagery of 
Amazon 
Plume 
(CDOM). 
 
 
Profiling floats 
show high 
correlation of 
CDOM with 
SSS 



SSS-CDOM are correlated 



What can we learn? 

•  Space scales and structure of rain patches 
Ships radar  
CT Sensor fin on a small boat at 20 knots?? 
 

•  Impact on vertical mixing 
•  Horizontal dispersion and mixing 

processes 
•  Frontal instabilities  



Costa Rican Dome 
Kessler 2002 










